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1. 600 

Receiving, by a Computing device, a plurality of audio feeds 602 
from a respective plurality of applications 

604 
Determining, by the computing device, a priority status for one or 

more of the respective applications 

Based on the determined priority status, determining, by the 606 
Computing device, a first prioritized audio feed and a second 

prioritized audio feed from the plurality of applications 

608 
Detecting, in a signal associated with the first prioritized audio 

feed, a Signal gap having a gap Start 

Modifying, based at least in part on the signal of the first 610 
prioritized audio feed, one or more parameters associated with 

at least the second prioritized audio feed 

612 

Outputting, to an Output device, at least a portion of the first 
prioritized audio feed. 
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SYSTEMIS AND METHODS FOR HANDLING 
APPLICATION NOTIFICATIONS 

RELATED APPLICATIONS 

0001. This application is related to provisional application 
Ser. No. 61/793,611, filed on Mar. 15, 2013, entitled: “Sys 
tems and Methods for Handling Application Notifications.” 
the contents of which are hereby incorporated by reference in 
their entirety. 

BACKGROUND 

0002 Modern mobile computing devices have the ability 
to run several applications simultaneously. Certain applica 
tions may generate audible notifications using the mobile 
computing device's audio circuitry. When multiple running 
applications provide notifications at the same time, the infor 
mation can be difficult to understand. For example, ifa user is 
having a phone conversation on his or her Smartphone while 
driving, the navigation application may be running at the 
same time. A typical navigation application may provide 
audible turn-by-turn instructions, thereby interfering with the 
simultaneous phone conversation, and Vice-versa. Often this 
type of “audible stream collision” can make it difficult for a 
listener to comprehend the audible notification(s) and/or the 
phone conversation. 

SUMMARY 

0003. Some or all of the above needs may be addressed by 
certain implementations of the disclosed technology. Certain 
implementations may include systems and methods for han 
dling application notifications. An example method is pro 
vided that can include receiving a plurality of audio feeds 
from a respective plurality of applications, and determining a 
priority status for one or more of the respective applications. 
Based on the determined priority status, the method may 
further include determining a first prioritized audio feed and 
a second prioritized audio feed from the plurality of applica 
tions. The method includes detecting, in a signal associated 
with the first prioritized audio feed, a signal gap having a gap 
start; modifying, based at least in part on the signal of the first 
prioritized audio feed, one or more parameters associated 
with at least the second prioritized audio feed; and outputting, 
to an output device, at least a portion of the first prioritized 
audio feed. 
0004. According to another example implementation, a 
system is provided. The system includes a memory for storing 
data and computer-executable instructions, an audio output 
device, and at least one processor in communication with the 
audio output device and configured to access the at least one 
first memory. The at least one processor is further configured 
to execute the computer-executable instructions to cause the 
system to receive a plurality of audio feeds from a respective 
plurality of applications, and determine a priority status for 
one or more of the respective applications. Based on the 
determined priority status, the system may determine a first 
prioritized audio feed and a second prioritized audio feed 
from the plurality of applications; detect, in a signal associ 
ated with the first prioritized audio feed, a signal gap having 
a gap start; modify, based at least in part on the signal of the 
first prioritized audio feed, one or more parameters associated 
with at least the second prioritized audio feed; and output, to 
the audio output device, at least a portion of the first priori 
tized audio feed. 
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0005 According to another example implementation of 
the disclosed technology, a computer-readable medium is 
provided that stores instructions executable by one or more 
processors to perform a method. The method includes receiv 
ing a plurality of audio feeds from a respective plurality of 
applications, and determining a priority status for one or more 
of the respective applications. Based on the determined pri 
ority status, the method may further include determining a 
first prioritized audio feed and a second prioritized audio feed 
from the plurality of applications. The method includes 
detecting, in a signal associated with the first prioritized audio 
feed, a signal gap having a gap start; modifying, based at least 
in part on the signal of the first prioritized audio feed, one or 
more parameters associated with at least the second priori 
tized audio feed; and outputting, to an output device, at least 
a portion of the first prioritized audio feed. 
0006. Other implementations, features, and aspects of the 
disclosed technology are described in detail herein and are 
considered a part of the claimed disclosed technology. Other 
implementations, features, and aspects can be understood 
with reference to the following detailed description, accom 
panying drawings, and claims. 

BRIEF DESCRIPTION OF THE FIGURES 

0007 Reference will now be made to the accompanying 
figures and flow diagrams, which are not necessarily drawn to 
scale, and wherein: 
0008 FIG. 1A is an illustrative diagram depicting a delay 
of a second prioritized audio feed according to an example 
implementation of the disclosed technology. 
0009 FIG. 1B is another illustrative diagram depicting a 
delay of a second prioritized audio feed according to an 
example implementation of the disclosed technology. 
0010 FIG. 1C is an illustrative diagram depicting a delay 
and time compression of a second prioritized audio feed 
according to an example implementation of the disclosed 
technology. 
0011 FIG. 2 is another illustrative diagram depicting a 
delay of a second prioritized audio feed according to an 
example implementation of the disclosed technology. 
0012 FIG. 3 is a block diagram of an illustrative comput 
ing device or processor and associated peripheral devices, 
according to an example implementation. 
0013 FIG. 4 is a block diagram of an audio feed process 
ing system, according to an example implementation of the 
disclosed technology. 
0014 FIG. 5 is an illustrative diagram depicting a delay of 
a navigation notification, according to an example implemen 
tation of the disclosed technology. 
0015 FIG. 6 is a flow diagram of a method according to an 
example implementation. 

DETAILED DESCRIPTION 

0016 Some implementations of the disclosed technology 
will be described more fully hereinafter with reference to the 
accompanying drawings. This disclosed technology may, 
however, be embodied in many differentforms and should not 
be construed as limited to the implementations set forth 
herein. 
0017. In certain example implementations of the disclosed 
technology, a plurality of notifications and/or audio feeds 
may be prioritized, monitored and/or controlled to enhance 
the intelligibility of the notifications and/or audio feeds. 
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According to certain example implementations, the notifica 
tions and/or audio feeds may include, without limitation, 
Sound notifications, visual notifications, Sound stream 
Sources, audible alerts, signals, telephone conversations, 
music etc. 

0018. According to example implementations, a plurality 
of notifications and/or audio feeds associated with a respec 
tive plurality of applications may be prioritized such that 
when two or more audio feeds/notifications present simulta 
neous output (for example, audible signals that may overlap 
in time), one or more of the simultaneous audio feeds/notifi 
cations may be modified based at least in part on the priori 
tization. According to certain example implementations, 
lower priority audio feeds/notifications may be delayed until 
a gap is detected in a higher priority audio feed. According to 
certain example implementations, lower priority audio feeds/ 
notifications may be compressed in time to play back at a 
higher speed. Certain example implementations of the dis 
closed technology may utilize a sound controller to monitor, 
delay, compress in time, compress in amplitude, modify Vol 
ume levels, route signals for output, and control various other 
parameters associated with the plurality of notifications. 
0019. In one example embodiment, the sound controller 
may be part of the operating system of the computing device. 
In one example implementation, all applications running on 
the mobile device that produce audible notifications may pass 
Such signals through the sound controller module. 
0020. In one example implementation, the sound control 
ler module may be utilized in conjunction with a user inter 
face to allow input from the user for setting notification pri 
orities, mutes, alternate signaling, etc. In an example 
implementation, the Sound controller module may be config 
ured to prioritize certain notifications. In yet another example 
embodiment, as described above, the sound controller mod 
ule may delay and/or compress certain notifications to avoid 
“collisions. For example, if a navigation notification (au 
dible turn direction, for example) becomes available during a 
phone conversation, the Sound controller module may sense a 
gap in the Voice conversation, and allow the delayed notifi 
cation. In another embodiment, if the Voice conversation 
resumes before the application notification has finished, the 
sound controller module may delay part of the received voice 
conversation so that both do not activate the speaker, ear 
phones, etc., at the same time. In yet another example 
embodiments, the Sound controller may time compress por 
tions of one or more audio streams so that only one audio 
stream activates the speakers at the same time. 
0021. In an example implementation, the sound controller 
module may utilize a number of different alternative notifi 
cation methods such as partial mutes, alternate signaling, etc. 
For example, if two or more applications are present with 
Sound, Sounds may be directed to other available sources, 
Such as a car speaker system via Bluetooth. In certain example 
embodiments, prioritization may be based on sensing. In 
other example embodiments, a user interface may allow the 
user to control which audio feeds/notifications make it 
through based on the priority of each app, etc. In one example 
implementation, if there is an application running (Such as 
navigation) that is attempting to provide an alert while 
another application is utilizing the Sound channel (such as a 
user talking on the phone), then other signaling methods may 
be utilized to take advantage of the existing signaling chan 
nels on the mobile device, including vibration, tone, flashing 
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the display, etc. to provide the notification that another appli 
cation is wanting to send notification information. 
0022. As an illustrative example, a voice channel (for 
example, set at priority 1) may be configured to decrease a 
volume of the navigation (priority 2) by 50% and decrease the 
music, volume (priority 3) to 0% when the voice channel is 
active. In this example, if the voice channel (priority 1) is 
inactive, and navigation (priority 2) is active, the navigation 
channel may be set with a volume output that is 100%, but the 
music (priority 3) may be muted (0%) because the higher 
priority channel is active. 
0023 Certain example embodiments of the disclosed 
technology may provide collision avoidance of two or more 
audio feeds. For example, in an illustrative embodiment, con 
sider a situation where a user is conducting a telephone con 
Versation with another party on a mobile computing device 
while driving a vehicle. In this situation, it is likely that the 
navigation application on the mobile computing device is 
operational and providing audible turn by turn instructions. 
When the audible instructions are output at the same time as 
the third party is attempting to speak, the intelligibility of the 
phone conversation may be compromised due to the intruding 
navigation instructions, and Vice versa. According to certain 
example implementations of the disclosed technology, a 
lower priority audio feed (for example, in this case, naviga 
tion instructions) may be delayed and/or time compressed 
until a gap in the higher priority audio feed (for example, the 
phone conversation) has been detected. According to certain 
example implementations of the disclosed technology, vari 
ous timeout thresholds, GPS coordinates, and other informa 
tion may be utilized to temporarily alter the priority of the 
audio, as will be explained below with reference to the 
accompanying figures. 
0024. In this description, numerous specific details are set 
forth. However, it is to be understood that implementations of 
the disclosed technology may be practiced without these spe 
cific details. In other instances, well-known methods, struc 
tures and techniques have not been shown in detail in order 
not to obscure an understanding of this description. Refer 
ences to “one implementation.” “an implementation.” 
“example implementation.” “various implementations, etc., 
indicate that the implementation(s) of the disclosed technol 
ogy so described may include a particular feature, structure, 
or characteristic, but not every implementation necessarily 
includes the particular feature, structure, or characteristic. 
Further, repeated use of the phrase “in one implementation' 
does not necessarily refer to the same implementation, 
although it may. 
0025 Throughout the specification and the claims, the 
following terms take at least the meanings explicitly associ 
ated herein, unless the context clearly dictates otherwise. The 
terms “and/or” and 'or' are intended to be inclusive. Further, 
the terms “a” “an, and “the are intended to mean one or 
more unless specified otherwise or clear from the context to 
be directed to a singular form. 
0026. In some instances, a computing device may be 
referred to as a mobile device, mobile computing device, a 
mobile station (MS), terminal, cellular phone, cellular hand 
set, personal digital assistant (PDA), Smartphone, wireless 
phone, organizer, handheld computer, desktop computer, lap 
top computer, tablet computer, set-top box, television, appli 
ance, game device, medical device, display device, or some 
other like terminology. In other instances, a computing device 
may be a processor, controller, or a central processing unit 



US 2014/0277645 A1 

(CPU). In yet other instances, a computing device may be a 
processor combined with one or more additional hardware 
components. 
0027 Various techniques described herein may be used to 
control audible notifications, Sounds, audio feeds, etc. The 
various aspects described herein are presented as methods, 
devices (or apparatus), systems, and articles of manufacture 
that may include a number of components, elements, mem 
bers, modules, nodes, peripherals, or the like. Further, these 
methods, devices, systems, and articles of manufacture may 
include or not include additional components, elements, 
members, modules, nodes, peripherals, or the like. 
0028. In some instances, a graphical user interface may be 
referred to as an object-oriented user interface, an application 
oriented user interface, a web-based user interface, a touch 
based user interface, or a virtual keyboard. A presence-sen 
sitive input device as discussed herein, may be a device that 
accepts input by the proximity of a finger, a stylus, or an 
object near the device. Additionally, a presence-sensitive 
input device may be combined with a display to provide a 
presence-sensitive display. For example, a user may provide 
an input to a computing device by touching the Surface of a 
presence-sensitive display using a finger. In another example 
implementation, a user may provide input to a computing 
device by gesturing without physically touching any object. 
For example, a gesture may be received via a video camera or 
depth camera. 
0029. In some instances, a presence-sensitive display can 
have two main attributes. First, it may enable a user to interact 
directly with what is displayed, rather than indirectly via a 
pointer controlled by a mouse or touchpad. Secondly, it may 
allow a user to interact without requiring any intermediate 
device that would need to be held in the hand. Such displays 
may be attached to computers, or to networks as terminals. 
Such displays may also play a prominent role in the design of 
digital appliances such as the personal digital assistant 
(PDA), satellite navigation devices, mobile phones, and video 
games. Further, such displays may include a capture device 
and a display. 
0030. According to one example implementation, the 
terms computing device or mobile computing device, as used 
herein, may be a CPU, or conceptualized as a CPU (for 
example, the CPU 302 of FIG. 3). In certain example imple 
mentations, the computing device (CPU) may be coupled, 
connected, and/or in communication with one or more 
peripheral devices, such as display, navigation system, stereo, 
entertainment center, Wi-Fi access point, etc. In another 
example implementation, the term computing device or 
mobile computing device, as used herein, may refer to a 
mobile computing device. Such as a Smartphone, mobile sta 
tion (MS), terminal, cellular phone, cellular handset, personal 
digital assistant (PDA), Smartphone, wireless phone, orga 
nizer, handheld computer, desktop computer, laptop com 
puter, tablet computer, set-top box, television, appliance, 
game device, medical device, display device, or some other 
like terminology. In an example embodiment, the mobile 
computing device may output content to its local display 
and/or speaker(s). In another example implementation, the 
mobile computing device may output content to an external 
display device (e.g., over Wi-Fi) such as a TV or an external 
computing System. 
0031. Furthermore, the various aspects described herein 
may be implemented using standard programming or engi 
neering techniques to produce Software, firmware, hardware, 
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or any combination thereof to control a computing device to 
implement the disclosed subject matter. The term “article of 
manufacture' as used herein is intended to encompass a com 
puter program accessible from any computing device, carrier, 
or media. For example, a computer-readable medium may 
include: a magnetic storage device such as a hard disk, a 
floppy disk or a magnetic strip; an optical disk such as a 
compact disk (CD) or digital versatile disk (DVD); a smart 
card; and a flash memory device such as a card, Stick or key 
drive. Additionally, it should be appreciated that a carrier 
wave may be employed to carry computer-readable electronic 
data including those used in transmitting and receiving elec 
tronic data Such as electronic mail (e-mail) or in accessing a 
computer network Such as the Internet or a local area network 
(LAN). Of course, a person of ordinary skill in the art will 
recognize many modifications may be made to this configu 
ration without departing from the scope or spirit of the 
claimed Subject matter. 
0032. As used herein, unless otherwise specified the use of 
the ordinal adjectives “first.” “second,” “third,' etc., to 
describe a common object, merely indicate that different 
instances of like objects are being referred to, and are not 
intended to imply that the objects so described must be in a 
given sequence, either temporally, spatially, in ranking, or in 
any other manner. 
0033. Various implementations may be utilized for han 
dling application notifications and sounds, according to 
example implementations of the disclosed technology, and 
will now be described with reference to the accompanying 
figures. 
0034 FIG. 1A is an illustrative diagram depicting a delay 
of an audio feed according to an example implementation of 
the disclosed technology. For example, a first prioritized 
audio feed is shown with respect to time, from left to right. 
The first prioritized audio feed may include a signal that has 
a first portion 102 and a second portion 104, separated by a 
gap 106. In accordance with an example implementation, the 
first portion 102, second portion 104, and the gap of first 
prioritized audio feed may be defined by the signal content. 
For example, the first prioritized audio feed 102, 104 may be 
a two-way telephone conversation. In the first portion 102, a 
relatively constant audio signal may be monitored with little 
or no gaps in the conversation. Then a gap 106, or pause may 
occur in the conversation, followed by second portion 104 of 
the first prioritized audio feed. 
0035 FIG. 1A also depicts a second prioritized audio feed 
108 that overlaps in time with the first portion 102 of the first 
prioritized audio feed. The second prioritized audio feed 108, 
for example, may represent a navigation notification. In an 
example embodiment, the second prioritized audio feed may 
be delayed to avoid overlapping with the first prioritized 
audio feed, for example, the first portion 102. According to an 
example implementation of the disclosed technology, the first 
prioritized audio feed 102, 104 may be monitored to detect a 
gap 106 that is greater than a minimum gap duration 110, and 
in response to detecting the gap 106, may output the delay or 
modified second prioritized audio feed 116 within the 
detected gap 106. 
0036. As show in this figure, a delay time value 112 may 
be applied to the second prioritized audio feed 108 portion so 
that be the beginning of the second prioritized audio feed 108 
portion corresponds approximately with the end of the first 
prioritized audio feed first portion 102. It should be noted also 
in this figure that the duration 114 of the modified second 
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prioritized audio feed 116 is depicted to be less than duration 
of the gap 106 associated with the first prioritized audio feed. 
It should also be noted that the beginning of the second 
prioritized audio feed 108 portion may start a short period of 
time 118 after the end of the first prioritized audio feed first 
portion 102. It should also be noted that this illustration may 
represent a best case scenario, and other measures may need 
to be taken into account when the gap 106 duration of the first 
prioritized audio feed is shorter than the duration 114 of the 
modified second prioritized audio feed 116, as will be 
explained below, with respect to FIG. 1B and FIG. 1C. 
0037 FIG. 1B is another illustrative diagram depicting a 
delay of a second prioritized audio feed according to an 
example implementation of the disclosed technology. In this 
example, illustration, the duration 114 of the modified second 
prioritized audio feed 116 is shown to be longer than the 
duration of the gap 106 associated with the first prioritized 
audio feed. In this example diagram, modified (delayed) sec 
ond prioritized audio feed 116 overlaps the second portion 
104 of the prioritized audio feed by an overlap portion 120. In 
this example embodiment, the overlap portion 120 may be 
utilized to control portions of the various audio feeds 116, 
104. For example, in one implementation, the second portion 
104 of the first prioritized audio feed may be delayed by the 
overlap portion 120. In another implementation, the overlap 
portion 120 corresponding to the second portion 104 of the 
first prioritized audio feed may be utilized to control, reroute, 
adjust the relative volumes, etc., of the second portion 104 of 
the first prioritized audio feed and/or the overlapping portion 
associated with the modified second prioritized audio feed 
116. 

0038 FIG. 1C is another illustrative diagram depicting a 
delay of a second prioritized audio feed 108 plus a time 
compression 117 of the second prioritized audio feed accord 
ing to an example implementation of the disclosed technol 
ogy. In this example, illustration, the duration 114 of the 
modified second prioritized audio feed 116 is shown com 
pressed (in time) to be shorter in duration than the duration of 
the gap 106 associated with the first prioritized audio feed. In 
this example diagram, the modified (delayed and time com 
pressed) second prioritized audio feed 116 may be time com 
pressed so that it does not overlap with the second portion 104 
of the prioritized audio feed. 
0039. In an example embodiment, time compression may 
be applied to the modified second prioritized audio feed 116, 
as shown, with a time compression 117. In another example 
implementation, the second portion 104 of the first prioritized 
audio feed may be compressed to prevent overlap of the two 
audio feeds 116104. In yet another example implementation, 
time compression may be applied to multiple audio streams to 
force a gap 106 in which a delayed second prioritized audio 
feed 116 may be played without overlapping with the first 
portion 102 or the second portion 104 of the prioritized audio 
feed. 
0040 According to certain example implementation, an 
audio stream (for example, the modified second prioritized 
audio feed 116) may be set to playback at 1.5 times faster than 
normal speed, or 50% faster. In another example implemen 
tation, one or more of the audio streams may be set to play 
back at various speeds or time compression ratios (for 
example 75% of the nominal time, 85%, or configurable, 
etc.). In certain example embodiments, the system may deter 
mine the time compression ratios based, for example, on 
sensed gaps, priority, etc. One advantage of the combination 
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of delay and time compression is that a human may easily 
understand the quicker playback. Another advantage for the 
time compression is that the time gap 106 may be shorter. 
0041 According to example embodiments of the dis 
closed technology, various time compression techniques may 
be utilized. For example, digital signal processing techniques 
may utilized to decimate digital signals in order to speed up 
playback. In other example embodiments, sampling rate 
variations may be utilized. In other example embodiments, 
pitch compensation may be utilized. 
0042 FIG. 2 is another illustrative diagram depicting a 
delay 112 of a second prioritized audio feed 108 according to 
an example implementation of the disclosed technology, in 
which a timeout (or other parameter) may have been 
exceeded without detection of a gap in the first prioritized 
audio feed 102. In this example embodiment, second priori 
tized audio feed 108 may have been delayed for as long as 
possible, or until a timeout occurred, or until Some other 
parameter, such as a change in GPS coordinates may have 
occurred. In one example embodiment, the delayed second 
prioritized audio feed 116 may “collide' with the first priori 
tized audio feed 102 in an overlapping portion 120. However, 
according to certain example limitations of the disclosed 
technology, the collision may be mitigated by various tech 
niques describe previously, including, but not limited to, tem 
porary re-prioritization, signal rerouting to other speakers, for 
example, time compressing, and or adjustments of the various 
Volumes of the two competing audio channels. In one 
example embodiment, when two or more channels overlap, as 
depicted in the overlapping portion 120 of FIG. 2, a first 
prioritized audio feed 102 may be sent to one speaker chan 
nel, while the overlapping second prioritized audio feed 116 
may be sent to another speaker channel. According to an 
example implementation of the disclosed technology, relative 
signal levels or Volumes may be adjusted according to prede 
termined priority assignments. According other example 
implementations of the disclosed technology, additional 
information may be utilized to prioritize the various audio 
feeds, as will be discussed below in reference to FIG. 5. 
0043. Various implementations of the communication 
systems and methods herein may be embodied in non-transi 
tory computer readable media for execution by a processor. 
An example implementation may be used in an application of 
a mobile computing device, Such as a Smartphone or tablet, 
but other computing devices may also be used, such as to 
portable computers, tablet PCs, Internet tablets, PDAs, ultra 
mobile PCs (UMPCs), etc. 
0044 FIG. 3 depicts a block diagram of an illustrative 
computing device 300 according to an example implementa 
tion. Certain aspects of FIG.3 may be embodied in a mobile 
device. Various implementations and methods herein may be 
embodied in non-transitory computer readable media for 
execution by a processor. It will be understood that the com 
puting device 300 is provided for example purposes only and 
does not limit the scope of the various implementations of the 
communication systems and methods. 
0045. The computing device 300 of FIG.3 includes one or 
more processors where computer instructions are processed. 
The computing device 300 may comprise the processor 302, 
or it may be combined with one or more additional compo 
nents shown in FIG. 3. For example, in one example embodi 
ment, the computing device 300 may be the processor 302. In 
yet other example embodiments, the computing device 300 
may be a mobile device, mobile computing device, a mobile 
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station (MS), terminal, cellular phone, cellular handset, per 
Sonal digital assistant (PDA), Smartphone, wireless phone, 
organizer, handheld computer, desktop computer, laptop 
computer, tablet computer, set-top box, television, appliance, 
game device, medical device, display device, or some other 
like terminology. In other instances, a computing device may 
be a processor, controller, or a central processing unit (CPU). 
In yet other instances, a computing device may be a set of 
hardware components. 
0046. The computing device 300 may include a display 
interface 304 that acts as a communication interface and 
provides functions for rendering video, graphics, images, and 
texts on the display. In certain example implementations of 
the disclosed technology, the display interface 304 may be 
directly connected to a local display, Such as a touch-screen 
display associated with a mobile computing device. In 
another example implementation, the display interface 304 
may be configured for providing data, images, and other 
information for an external/remote display 350 that is not 
necessarily physically connected to the mobile computing 
device. For example, a desktop monitor may be utilized for 
mirroring graphics and other information that is presented on 
a mobile computing device. In certain example implementa 
tions, the display interface 304 may wirelessly communicate, 
for example, via a Wi-Fi channel or other available network 
connection interface 312 to the external/remote display 350. 
0047. In an example implementation, the network connec 
tion interface 312 may be configured as a communication 
interface and may provide functions for rendering video, 
graphics, images, text, other information, or any combination 
thereof on the display. In one example, a communication 
interface may include a serial port, a parallel port, a general 
purpose input and output (GPIO) port, a game port, a univer 
sal serial bus (USB), a micro-USB port, a high definition 
multimedia (HDMI) port, a video port, an audio port, a Blue 
tooth port, a near-field communication (NFC) port, another 
like communication interface, or any combination thereof. In 
one example, the display interface 304 may be operatively 
coupled to a local display, Such as a touch-screen display 
associated with a mobile device. In another example, the 
display interface 304 may be configured to provide video, 
graphics, images, text, other information, or any combination 
thereof for an external/remote display 350 that is not neces 
sarily connected to the mobile computing device. In one 
example, a desktop monitor may be utilized for mirroring or 
extending graphical information that may be presented on a 
mobile device. In another example, the display interface 304 
may wirelessly communicate, for example, via the network 
connection interface 312 such as a Wi-Fi transceiver to the 
external/remote display 350. 
0048. The computing device 300 may include a keyboard 
interface 306 that provides a communication interface to a 
keyboard. In one example implementation, the computing 
device 300 may include a presence-sensitive display interface 
308 for connecting to a presence-sensitive display 307. 
According to certain example implementations of the dis 
closed technology, the presence-sensitive display interface 
308 may provide a communication interface to various 
devices such as a pointing device, a touch screen, a depth 
camera, etc. which may or may not be associated with a 
display. 
0049. The computing device 300 may be configured to use 
an input device via one or more of input/output interfaces (for 
example, the keyboard interface 306, the display interface 
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304, the presence sensitive display interface 308, network 
connection interface 312, camera interface 314, sound inter 
face 316, etc.) to allow a user to capture information into the 
computing device 300. The input device may include a 
mouse, a trackball, a directional pad, a track pad, a touch 
Verified track pad, a presence-sensitive track pad, a presence 
sensitive display, a scroll wheel, a digital camera, a digital 
Video camera, a web camera, a microphone, a sensor, a Smart 
card, and the like. Additionally, the input device may be 
integrated with the computing device 300 or may be a sepa 
rate device. For example, the input device may be an accel 
erometer, a magnetometer, a digital camera, a microphone, 
and an optical sensor. 
0050 Example implementations of the computing device 
300 may include an antenna interface 310 that provides a 
communication interface to an antenna; a network connection 
interface 312 that provides a communication interface to a 
network. As mentioned above, the display interface 304 may 
be in communication with the network connection interface 
312, for example, to provide information for display on a 
remote display that is not directly connected or attached to the 
system. In certain implementations, a camera interface 314 is 
provided that acts as a communication interface and provides 
functions for capturing digital images from a camera. In 
certain implementations, a sound interface 316 is provided as 
a communication interface for converting Sound into electri 
cal signals using a microphone and for converting electrical 
signals into Sound using an output device 317. Such as a 
speaker, headphones, etc. According to example implemen 
tations, a random access memory (RAM) 318 is provided, 
where computer instructions and data may be stored in a 
volatile memory device for processing by the CPU 302. 
0051. According to an example implementation, the com 
puting device 300 includes a read-only memory (ROM) 320 
where invariant low-level system code or data for basic sys 
tem functions such as basic input and output (I/O), startup, or 
reception of keystrokes from a keyboard are stored in a non 
Volatile memory device. According to an example implemen 
tation, the computing device 300 includes a storage medium 
322 or other suitable type of memory (e.g. such as RAM, 
ROM, programmable read-only memory (PROM), erasable 
programmable read-only memory (EPROM), electrically 
erasable programmable read-only memory (EEPROM), 
magnetic disks, optical disks, floppy disks, hard disks, 
removable cartridges, flash drives), where the files include an 
operating system 324, application programs 326 (including, 
for example, a web browser application, a widget or gadget 
engine, and or other applications, as necessary) and data files 
328 are stored. According to an example implementation, the 
computing device 300 includes a power source 330 that pro 
vides an appropriate alternating current (AC) or direct current 
(DC) to power components. According to an example imple 
mentation, the computing device 300 includes and a tele 
phony subsystem 332 that allows the device 300 to transmit 
and receive sound over a telephone network. The constituent 
devices and the CPU 302 communicate with each other over 
a bus 334. 

0052. In accordance with an example implementation, the 
CPU 302 has appropriate structure to be a computer proces 
sor. In one arrangement, the computer CPU 302 may include 
more than one processing unit. The RAM318 interfaces with 
the computer bus 334 to provide quick RAM storage to the 
CPU 302 during the execution of software programs such as 
the operating system application programs, and device driv 
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ers. More specifically, the CPU 302 loads computer-execut 
able process steps from the storage medium 322 or other 
media into a field of the RAM318 in order to execute software 
programs. Data may be stored in the RAM 318, where the 
data may be accessed by the computer CPU 302 during 
execution. In one example configuration, the device 300 
includes at least 128 MB of RAM, and 256 MB of flash 
memory. 

0053. The storage medium 322 itself may include a num 
ber of physical drive units, such as a redundant array of 
independent disks (RAID), a floppy disk drive, a flash 
memory, a USB flash drive, an external hard disk drive, thumb 
drive, pen drive, key drive, a High-Density Digital Versatile 
Disc (HD-DVD) optical disc drive, an internal hard disk 
drive, a Blu-Ray optical disc drive, or a Holographic Digital 
Data Storage (HDDS) optical disc drive, an external mini 
dual in-line memory module (DIMM) synchronous dynamic 
random access memory (SDRAM), or an external micro 
DIMM SDRAM. Such computer readable storage media 
allow the device 300 to access computer-executable process 
steps, application programs and the like, stored on removable 
and non-removable memory media, to off-load data from the 
device 300 or to upload data onto the device 300. A computer 
program product, such as one utilizing a communication sys 
tem may be tangibly embodied in Storage medium322, which 
may comprise a machine-readable storage medium. 
0054 According to one example implementation, the term 
computing device, as used herein, may be a CPU, or concep 
tualized as a CPU (for example, the CPU 302 of FIG. 3). In 
this example implementation, the computing device (CPU) 
may be coupled, connected, and/or in communication with 
one or more peripheral devices, such as display. In another 
example implementation, the term computing device, as used 
herein, may refer to a mobile computing device, such as a 
Smartphone or tablet computer. In this example embodiment, 
the computing device may output content to its local display 
and/or speaker(s). In another example implementation, the 
computing device may output content to an external display 
device (e.g., over Wi-Fi) such as a TV or an external comput 
ing System. 
0055 FIG. 4 is a block diagram of an audio feed process 
ing system 400, according to an example implementation of 
the disclosed technology. In an example embodiment, a plu 
rality of applications 402 may provide a corresponding plu 
rality of audio feeds 404 that, in traditional systems, may 
compete with each other for output on a single output device 
414. In accordance with example implementations of the 
disclosed technology, the audio feeds 404 may be sensed with 
a sensing module 410. 
0056. In certain example embodiments of the disclosed 
technology, a prioritization module 406, may be utilized to 
assign various levels of priority to the applications 402. In 
certain example embodiments, prioritization 406, may be 
case specific, as indicated in the examples presented previ 
ously. In accordance with an example embodiment of the 
disclosed technology, a level controller 408, may be utilized 
to adjust signal levels, such as Volume of the one or more 
audio feeds. In accordance with an example embodiment of 
the disclosed technology, based on the prioritization 406 and/ 
or sensing 410 of the audio feeds 404, one or more priority to 
delays 412 may be applied to the audio feeds 404. According 
to certain example embodiments, the coordination of the Vari 
ous audio feeds 404 from the associated applications 402 may 
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be coordinated by way of the various prioritization 406, sens 
ing 410, level control 408, and priority delay 412 for sending 
to the output device 414. 
0057 FIG. 5 is an illustrative diagram depicting a delay of 
a navigation notification, according to an example implemen 
tation of the disclosed technology. In this illustrative 
example, a vehicle 502 may be traveling down a road 504. In 
this example, a first prioritized audio feed may be currently 
occupying the output. For example, a telephone conversation 
may be occurring, or music and maybe playing which, 
according to an example implementation, may have been set 
by the user or by default settings, or by other intelligent 
systems to have a higher priority than the navigation notifi 
cation. The illustrative diagram indicates a notification 506, 
available from the navigation notification system. For 
example, the notification may be prompting the driver for 
taking an exit 502 in two miles. According to an example 
implementation of the disclosed technology, the notification 
506 may be delayed for a certain period of time, or a certain 
distance 508. For example, if the vehicle 502 comes within a 
certain range 512 of the exit 502, the delay notification 510 
may then take priority over a telephone conversation or 
music, and may alert the driver of the impending exit 502. 
0.058 An example method 600 for handling application 
notifications will now be described with reference to the 
flowchart of FIG. 6. The method 600 starts in block 602, and 
according to an example implementation includes receiving, 
by a computing device, a plurality of audio feeds from a 
respective plurality of applications. In block 604, the method 
600 includes determining, by the computing device, a priority 
status for one or more of the respective applications. In block 
606, the method 600 includes determining, based on the 
determined priority status, a first prioritized audio feed and a 
second prioritized audio feed from the plurality of applica 
tions. In block 608, the method 600 includes detecting, in a 
signal associated with the first prioritized audio feed, a signal 
gap having a gap start. In block 610, the method 600 includes 
modifying, based at least in part on the signal of the first 
prioritized audio feed, one or more parameters associated 
with at least the second prioritized audio feed. In block 612. 
the method 600 includes outputting, to an output device, at 
least a portion of the first prioritized audio feed. 
0059. In certain example implementations, modifying the 
one or more parameters may include modifying the second 
prioritized audio feed by applying a time delay to coincide 
with the detected gap start in the first prioritized audio feed. In 
certain example implementations, modifying the one or more 
parameters may include detecting, in the first prioritized 
audio feed, a signal gap duration of greater than or equal to a 
predetermined gap period, and in response to detecting the 
signal gap duration, outputting, to the output device, the 
modified second prioritized audio feed. 
0060 An example implementation may include detecting 
a duration of the second prioritized audio feed, and in 
response to detecting that the duration of the second priori 
tized audio feed is greater than the signal gap duration asso 
ciated with the first prioritized audio feed, reducing the signal 
(for example, an audible signal level) of the modified second 
prioritized audio feed for at least the portion of the modified 
second prioritized audio feed that extends beyond the signal 
gap duration. 
0061 An example implementation may include detecting 
a duration of the second prioritized audio feed, and in 
response to detecting that the duration of the second priori 
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tized audio feed is greater than the signal gap duration asso 
ciated with the first prioritized audio feed, modifying a signal 
of the first prioritized audio feed for at least the portion of the 
first prioritized audio feed that coincides with at least a por 
tion of the second prioritized audio feed, and outputting, to 
the output device, at least a portion of the modified first 
prioritized audio feed. 
0062 Certain example implementation may include 
receiving, by the computing device, one or more requests 
from the plurality of respective applications to utilize an 
audio channel associated with the computing device, and 
prioritizing the plurality of audio feeds in the order in which 
the requests are received. According to certain example 
implementations, modifying, based at least in part on the 
signal of the first prioritized audio feed, includes modifying in 
response to a signal reduction (for example an audible signal 
level reduction) greater than about a 3 dB. In certain imple 
mentations, the signal reduction comprises a reduction in a 
root-mean-squared (RMS) value of the signal over a prede 
termined reduction period. 
0063. According to example implementations, certain 
technical effects can be provided, such as creating certain 
systems and methods that provide handing of application 
notifications so that two or simultaneous signal streams may 
be separated, delayed, etc. to enhance comprehension of the 
signal stream by a user. 
0064. In example implementations of the disclosed tech 
nology, the computing device 300 may include any number of 
hardware and/or software applications that are executed to 
facilitate any of the operations. In example implementations, 
one or more I/O interfaces may facilitate communication 
between the computing device 300 and one or more input/ 
output devices. For example, a universal serial bus port, a 
serial port, a disk drive, a CD-ROM drive, and/or one or more 
user interface devices, such as a display, keyboard, keypad, 
mouse, control panel, touch screen display, microphone, etc., 
may facilitate user interaction with the computing device 300. 
The one or more I/O interfaces may be utilized to receive or 
collect data and/or user instructions from a wide variety of 
input devices. Received data may be processed by one or 
more computer processors as desired in various implementa 
tions of the disclosed technology and/or stored in one or more 
memory devices. 
0065 One or more network interfaces may facilitate con 
nection of the computing device 300 inputs and outputs to one 
or more Suitable networks and/or connections; for example, 
the connections that facilitate communication with any num 
ber of sensors associated with the system. The one or more 
network interfaces may further facilitate connection to one or 
more Suitable networks; for example, a local area network, a 
wide area network, the Internet, a cellular network, a radio 
frequency network, a Bluetooth enabled network, a Wi-Fi 
enabled network, a satellite-based network any wired net 
work, any wireless network, etc., for communication with 
external devices and/or systems. 
0066. As desired, implementations of the disclosed tech 
nology may include the computing device 300 with more or 
less of the components illustrated in FIG. 3. 
0067. Certain implementations of the disclosed technol 
ogy are described above with reference to block and flow 
diagrams of systems and methods and/or computer program 
products according to example implementations of the dis 
closed technology. It will be understood that one or more 
blocks of the block diagrams and flow diagrams, and combi 
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nations of blocks in the block diagrams and flow diagrams, 
respectively, can be implemented by computer-executable 
program instructions. Likewise, some blocks of the block 
diagrams and flow diagrams may not necessarily need to be 
performed in the order presented, or may not necessarily need 
to be performed at all, according to some implementations of 
the disclosed technology. 
0068. These computer-executable program instructions 
may be loaded onto a general-purpose computer, a special 
purpose computer, a processor, or other programmable data 
processing apparatus to produce a particular machine. Such 
that the instructions that execute on the computer, processor, 
or other programmable data processing apparatus create 
means for implementing one or more functions specified in 
the flow diagram block or blocks. These computer program 
instructions may also be stored in a computer-readable 
memory that can direct a computer or other programmable 
data processing apparatus to function in a particular manner, 
such that the instructions stored in the computer-readable 
memory produce an article of manufacture including instruc 
tion means that implement one or more functions specified in 
the flow diagram block or blocks. As an example, implemen 
tations of the disclosed technology may provide for a com 
puter program product, comprising a computer-usable 
medium having a computer-readable program code or pro 
gram instructions embodied therein, said computer-readable 
program code adapted to be executed to implement one or 
more functions specified in the flow diagram block or blocks. 
The computer program instructions may also be loaded onto 
a computer or other programmable data processing apparatus 
to cause a series of operational elements or steps to be per 
formed on the computer or other programmable apparatus to 
produce a computer-implemented process such that the 
instructions that execute on the computer or other program 
mable apparatus provide elements or steps for implementing 
the functions specified in the flow diagram block or blocks. 
0069. Accordingly, blocks of the block diagrams and flow 
diagrams Support combinations of means for performing the 
specified functions, combinations of elements or steps for 
performing the specified functions and program instruction 
means for performing the specified functions. It will also be 
understood that each block of the block diagrams and flow 
diagrams, and combinations of blocks in the block diagrams 
and flow diagrams, can be implemented by special-purpose, 
hardware-based computer systems that perform the specified 
functions, elements or steps, or combinations of special-pur 
pose hardware and computer instructions. 
0070 Certain implementations of the disclosed technol 
ogy are described above with reference to mobile computing 
devices. Those skilled in the art recognize that there are 
several categories of mobile devices, generally known as 
portable computing devices that can run on batteries but are 
not usually classified as laptops. For example, mobile devices 
can include, but are not limited to portable computers, tablet 
PCs, Internet tablets, PDAs, ultra mobile PCs (UMPCs) and 
Smartphones. 
0071 While certain implementations of the disclosed 
technology have been described in connection with what is 
presently considered to be the most practical and various 
implementations, it is to be understood that the disclosed 
technology is not to be limited to the disclosed implementa 
tions, but on the contrary, is intended to cover various modi 
fications and equivalent arrangements included within the 
Scope of the appended claims. Although specific terms are 
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employed herein, they are used in a generic and descriptive 
sense only and not for purposes of limitation. 
0072 This written description uses examples to disclose 
certain implementations of the disclosed technology, includ 
ing the best mode, and also to enable any person skilled in the 
art to practice certain implementations of the disclosed tech 
nology, including making and using any devices or systems 
and performing any incorporated methods. The patentable 
Scope of certain implementations of the disclosed technology 
is defined in the claims, and may include other examples that 
occur to those skilled in the art. Such other examples are 
intended to be within the scope of the claims if they have 
structural elements that do not differ from the literal language 
of the claims, or if they include equivalent structural elements 
with insubstantial differences from the literal language of the 
claims. 
We claim: 
1. A computer-implemented method comprising: 
receiving, by a computing device, a plurality of audio feeds 

from a respective plurality of applications; 
determining, by the computing device, a priority status for 

one or more of the respective applications; 
based on the determined priority status, determining, by 

the computing device, a first prioritized audio feed and a 
second prioritized audio feed from the plurality of appli 
cations; 

detecting, in a signal associated with the first prioritized 
audio feed, a signal gap having a gap start: 

modifying, based at least in part on the signal of the first 
prioritized audio feed, one or more parameters associ 
ated with at least the second prioritized audio feed; and 

outputting, to an output device, at least a portion of the first 
prioritized audio feed. 

2. The method of claim 1, wherein modifying the one or 
more parameters comprises one or more of 

modifying the second prioritized audio feed by applying a 
time delay to coincide with the detected gap start in the 
first prioritized audio feed; 

modifying at least a portion of the second prioritized audio 
feed by applying a time compression to reduce the dura 
tion of a portion of the second prioritized audio feed; 

modifying at least a portion of the first prioritized audio 
feed by applying a time compression to reduce the dura 
tion of a at least portion of the first prioritized audio feed; 

detecting, in the first prioritized audio feed, a signal gap 
duration of greater than or equal to a predetermined gap 
period; and 

in response to detecting the signal gap duration, outputting, 
to the output device, the modified second prioritized 
audio feed. 

3. The method of claim 2, further comprising: 
detecting a duration of the second prioritized audio feed; 

and 
in response to detecting that the duration of the second 

prioritized audio feed is greater than the signal gap dura 
tion associated with the first prioritized audio feed, 
reducing the signal of the modified second prioritized 
audio feed for at least the portion of the modified second 
prioritized audio feed that extends beyond the signal gap 
duration. 

4. The method of claim 2, further comprising: 
detecting a duration of the second prioritized audio feed; 
in response to detecting that the duration of the second 

prioritized audio feed is greater than the signal gap dura 
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tion associated with the first prioritized audio feed, 
modifying a signal of the first prioritized audio feed for 
at least the portion of the first prioritized audio feed that 
coincides with at least a portion of the second prioritized 
audio feed; and 

outputting, to the output device, at least a portion of the 
modified first prioritized audio feed. 

5. The method of claim 1, further comprising: 
receiving, by the computing device, one or more requests 

from the plurality of respective applications to utilize an 
audio channel associated with the computing device; 
and 

prioritizing the plurality of audio feeds in the order in 
which the requests are received. 

6. The method of claim 1, wherein modifying, based at 
least in part on the signal of the first prioritized audio feed, 
comprises modifying in response to a signal reduction greater 
than about a 3 dB. 

7. The method of claim 6, wherein the signal reduction 
comprises a reduction in a root-mean-squared (RMS) value of 
the signal over a predetermined reduction period. 

8. A system comprising: 
a memory for storing data and computer-executable 

instructions; 
an audio output device; and 
at least one processor in communication with the audio 

output device and configured to access the at least one 
first memory, wherein the at least one processor is fur 
ther configured to execute the computer-executable 
instructions to cause the system to: 
receive a plurality of audio feeds from a respective plu 

rality of applications; 
determine a priority status for the one or more respective 

applications; 
based on the determined priority status, determine a first 

prioritized audio feed and a second prioritized audio 
feed from the plurality of applications: 

detect, in a signal associated with the first prioritized 
audio feed, a signal gap having a gap start: 

modify, based at least in part on the signal of the first 
prioritized audio feed, one or more parameters asso 
ciated with at least the second prioritized audio feed; 
and 

output, to the audio output device, at least a portion of 
the first prioritized audio feed. 

9. The system of claim 8, wherein the at least one processor 
is further configured to execute the computer-executable 
instructions to cause the system to: 

modify the second prioritized audio feed by applying a 
time delay to coincide with the detected gap start in the 
first prioritized audio feed; 

detect, in the first prioritized audio feed, a signal gap dura 
tion of greater than or equal to a predetermined gap 
period; and 

in response to detecting the signal gap duration, output, to 
the audio output device, the modified second prioritized 
audio feed. 

10. The system of claim 9, wherein the at least one proces 
sor is further configured to execute the computer-executable 
instructions to cause the system to: 

detect a duration of the second prioritized audio feed; and 
in response to detecting that the duration of the second 

prioritized audio feed is greater than the signal gap dura 
tion associated with the first prioritized audio feed, 
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reduce the signal of the modified second prioritized 
audio feed for at least the portion of the modified second 
prioritized audio feed that extends beyond the signal gap 
duration. 

11. The system of claim 9, wherein the at least one proces 
sor is further configured to execute the computer-executable 
instructions to cause the system to: 

detect a duration of the second prioritized audio feed; 
in response to detecting that the duration of the second 

prioritized audio feed is greater than the signal gap dura 
tion associated with the first prioritized audio feed, 
modify a signal of the first prioritized audio feed for at 
least the portion of the first prioritized audio feed that 
coincides with at least a portion of the second prioritized 
audio feed; and 

output, to the audio output device, at least a portion of the 
modified first prioritized audio feed. 

12. The system of claim 8, wherein the at least one proces 
sor is further configured to execute the computer-executable 
instructions to cause the system to: 

receive one or more requests from the plurality of respec 
tive applications to utilize an audio channel associated 
with the computing device; and 

prioritize the plurality of audio feeds in the order in which 
the requests are received. 

13. The system of claim 8, wherein the at least one proces 
sor is further configured to execute the computer-executable 
instructions to cause the system to modify the one or more 
parameters associated with at least the second prioritized 
audio feed in response to a signal reduction greater than about 
a 3 dB. 

14. The system of claim 13, wherein the signal reduction 
comprises a reduction in a root-mean-squared (RMS) value of 
the signal over a predetermined reduction period. 

15. A computer-readable medium that stores instructions, 
that when executed by a computer device having one or more 
processors, cause the computer device to perform a method 
comprising: 

receiving, by a computing device, a plurality of audio feeds 
from a respective plurality of applications; 

determining, by the computing device, a priority status for 
the one or more respective applications; 

based on the determined priority status, determining by the 
computing device, a first prioritized audio feed and a 
second prioritized audio feed from the plurality of appli 
cations; 

detecting, in the first prioritized audio feed, a signal gap 
having a gap start: 

modifying, based at least in part on the signal of the first 
prioritized audio feed, one or more parameters associ 
ated with at least the second prioritized audio feed; and 

Sep. 18, 2014 

outputting, to the output device, at least a portion of the first 
prioritized audio feed. 

16. The computer-readable medium of claim 15, wherein 
modifying the one or more parameters comprises: 

modifying the second prioritized audio feed by applying a 
time delay to coincide with the detected gap start in the 
first prioritized audio feed; 

detecting, in the first prioritized audio feed, a signal gap 
duration of greater than or equal to a predetermined gap 
period; and 

in response to detecting the signal gap duration, outputting, 
to the output device, the modified second prioritized 
audio feed. 

17. The computer-readable medium of claim 16, further 
comprising: 

detecting a duration of the second prioritized audio feed; 
and 

in response to detecting that the duration of the second 
prioritized audio feed is greater than the signal gap dura 
tion associated with the first prioritized audio feed, 
reducing the signal of the modified second prioritized 
audio feed for at least the portion of the modified second 
prioritized audio feed that extends beyond the signal gap 
duration. 

18. The computer-readable medium of claim 16, further 
comprising: 

detecting a duration of the second prioritized audio feed; 
in response to detecting that the duration of the second 

prioritized audio feed is greater than the signal gap dura 
tion associated with the first prioritized audio feed, 
modifying a signal of the first prioritized audio feed for 
at least the portion of the first prioritized audio feed that 
coincides with at least a portion of the second prioritized 
audio feed; and 

outputting, to the output device, at least a portion of the 
modified first prioritized audio feed. 

19. The computer-readable medium of claim 15, further 
comprising: 

receiving, by the computing device, one or more requests 
from the plurality of respective applications to utilize an 
audio channel associated with the computing device; 
and 

prioritizing the plurality of audio feeds in the order in 
which the requests are received. 

20. The computer-readable medium of claim 15, wherein 
modifying, based at least in part on the signal of the first 
prioritized audio feed, comprises modifying in response to a 
signal reduction greater than about a 3 dB, and wherein the 
signal reduction comprises a reduction in a root-mean 
squared (RMS) value of the signal over a predetermined 
reduction period. 


